INTRODUCTION {#cesec10}
============

Arthroscopic treatment of rotator cuff tears has been evolving over the years, not only through better knowledge of the physiopathology but also through more refined surgical methods. Nonetheless, there is still much controversy regarding situations of extensive irreparable rotator cuff lesions.

Extensive lesions are defined as those that are larger than 5 cm, with involvement of at least two tendons[@bib1]. They are irreparable when they cannot be repaired during that surgical procedure, either because of major retraction of the stumps or because of the poor quality of the tendons[@bib2].

The literature offers a veriety of choices for treating these lesions, such as conservative treatment with analgesics, non-steroidal anti-inflammatory drugs, infiltration of corticosteroids, physiotherapy to strengthen anterior deltoid and active and assisted exercises[@bib3], [@bib4], [@bib5]. The surgical options include subacromial debridement with or without tenotomy or tenodesis of the long head of the biceps[@bib6], [@bib7], [@bib8], [@bib9], [@bib10], [@bib11], [@bib12], [@bib13], partial repair[@bib14], [@bib15], myotendinous transfers[@bib16], [@bib17], [@bib18] and prosthetic replacement[@bib19], [@bib20].

Arthroscopic debridement is indicated for patients with extensive and irreparable tears and for elderly individuals with low functional demands whose preoperative shoulder mobility was good. In addition, this is a surgical procedure in which improvements in pain are sought, but without improvements in strength.

The aim of this study was to functionally evaluate patients who had undergone arthroscopic debridement of extensive irreparable rotator cuff lesions, with or without tenotomy of the long head of the biceps, and in some cases, with tuberoplasty as recommended by Fenlin et al[@bib21].

MATERIAL AND METHODS {#cesec20}
====================

Between 2003 and 2007, 27 patients with extensive irreparable rotator cuff tears underwent operations, and 22 of these were evaluated in this study (seven men and 15 women, with a mean age of 69 years (range: 50 to 84). The dominant side was involved in 17 patients.

Patients who had previously undergone surgery on the affected shoulder, those with clinical and imaging signs of glenohumeral arthrosis and those who underwent partial or total repair of the rotator cuff during the surgical procedure were excluded.

Prior conservative treatment was performed for at least six months, consisting of physiotherapy, analgesics and anti-inflammatory drugs, along with corticosteroid infiltration when indicated. The diagnosis of extensive irreparable tear was made by means of clinical examination, magnetic resonance imaging (MRI) and incapacity to repair these lesions during the surgical procedure. During the clinical examination, all the patients presented signs of impact and diminished strength in the supraspinatus and infraspinatus, without muscle atrophy but with hypotrophy of the suprascapular and infrascapular fossa in some patients. We used the UCLA evaluation criteria.

MRI was performed on all the patients before the operation and on 16 patients after the operation. We evaluated the degrees of atrophy, fatty degeneration and tendon retraction, in accordance with Thomazeau *et al*[@bib22], Goutallier *et* al[@bib23] and Patte[@bib2], respectively.

The arthroscopy procedure followed the usual patterns, with viewing through a posterior port and instrumentation through anterior and lateral ports. Firstly, the glenohumeral joint was evaluated with the aim of identifying labral or degenerative abnormalities of the joint itself, rotator cuff tears and the quality of the long head of the biceps. Tenotomy was performed when one of the following criteria was fulfilled: synovitis, lesion greater than 50% of the total thickness, subluxation or dislocation. Tenodesis was not performed in any case.

In the subacromial space, the following were then performed: bursectomy, partial synovectomy, viewing of the lesions, debridement of the avascular area of the tendons involved and excision of the subacromial spur when present. Acromioplasty was not performed in any of the patients, since it was important to maintain the coracoacromial arch for this type of lesion, thereby impeding further ascension of the humeral head. Resection of the distal clavicle was also not performed in any case.

All the tendons were previously tested regarding their reducibility and whether they were friable. Only after this procedure were they classified as irreparable. Tuberoplasty was performed when there were signs of subacromial impact, exostosis on the greater tuberosity and significant reduction of the subacromial space.

Radiographs were performed after the operation in true AP view and lateral scapular view in order to observe whether there was any glenohumeral arthrosis or ascension of the humeral head, in accordance with the criteria of Hamada *et al*[@bib24]. Postoperative MRI had the aim of evaluating the involvement of other tendons and whether there was any increase in atrophy and in the degree of fatty degeneration.

During the immediate postoperative period, the patients\' affected arm was kept in a Velpeau sling for comfort and pain relief. Self-administered passive exercises for the shoulder and elbow were started 24 hours after the surgery and the stitches were removed seven days after the surgery. Muscle strengthening with physiotherapeutic guidance was started two weeks after the surgery. All the patients were asked to give their subjective assessment of the degree of satisfaction: they were asked whether they were very satisfied, satisfied, disappointed or dissatisfied.

RESULTS {#cesec30}
=======

After a mean follow-up of 27 months (range: eight to 60 months), 22 out of the 27 patients were evaluated ([Tables 1](#tbl1){ref-type="table"} and [2](#tbl2){ref-type="table"}). There was an improvement in the UCLA criteria, going from a mean of 15 before the operation to 31 after the operation; 81.81% of the results were excellent and good, 18.19% were reasonable and none were poor.

We did not find any difference in the results in evaluations on the patients in relation to age, sex or profession. The dominant side was involved in 17 patients.

With regard to the degree of satisfaction, 21 patients were satisfied or very satisfied and none of them were dissatisfied, although one patient was disappointed.

Muscle strength was diminished in 19 patients and maintained in three, while there were no cases of increased muscle strength.

The mean external rotation was 47° and the mean anterior elevation was 164°. A postoperative view of a patient\'s right shoulder is shown in ([Figure 1](#fig1){ref-type="fig"}).

Twelve tenotomy procedures were performed on the long head of the biceps, and the Popeye deformity was present in five cases, but without complaints relating to this deformity or loss of strength.

The suprascapular tendon was torn in all the patients, presenting grade 3 retraction, according to Patte. The infrascapular tendon was also involved in all patients.

MRI before the surgery did not identify any lesions in the subscapularis or teres minor, but the postoperative MRI evaluation showed seven cases of tendinopathy and three partial tears of the subscapularis. There were also two patients with slight atrophy and fatty degeneration of the teres minor.

We also found fatty degeneration in the 16 patients evaluated using MRI, of whom nine presented Goutalier

IV and seven, Goutalier III. In addition, we also found atrophy of the muscle belly of the suprascapularis of Thomazeau type C in 10 patients and type B in six, in preoperative MRI ([Figure 2](#fig2){ref-type="fig"}).

Using the Hamada criteria, the radiographs showed five patients with grade 1, 14 with grade 2 and three with grade 3. We did not find any cases of grade 4 or 5.

DISCUSSION {#cesec40}
==========

Rotator cuff injuries usually occur in elderly patients, either traumatically or non-traumatically. They are generally asymptomatic and do not cause much functional limitation. When symptomatic, they started to be a major problem for these patients, since they interfere particularly with sleep and with activities of daily living.

The initial treatment should always be conservative, with pain control, stretching exercises and muscle strengthening exercises, as recommended by Rockwood in his classic rehabilitation program known as "orthotherapy"[@bib8].

Specifically for extensive lesions, conservative treatment with rehabilitation and strengthening of the anterior deltoid should be attempted before implementing any surgical procedure, as advised very well by Levy *et al*[@bib3].

If this treatment fails, surgical treatment will be indicated. Specifically for the elderly age group, there are some particular features relating to rotator cuff injuries and to the patients themselves: the tears presented are generally chronic, with a high degree of tendon retraction, very friable tissue, muscle atrophy and fatty replacement, which generally leads to non-consolidation of these lesions.

Furthermore, since these are patients with low functional demands, good surgical results are mainly measured in terms of pain relief. Thus, arthroscopic debridement becomes a good surgical option for such patients, particularly with this tear pattern, since it is a rapid procedure with low morbidity that does not deinsert the deltoid. It presents low infection rates and allows rehabilitation to start early.

Our clinical results showed that the patients presented a good response to treatment, with a significant improvement in the UCLA criteria. Only one patient was disappointed with the surgical result, because in that case there was no improvement in the state of pain and the range of motion presented was not good.

One important finding that we noted, which is also in agreement with the literature except for the study by Liem *et* al[@bib25], was that muscle strength was not recovered in 19 patients. This was an expected result, because of the injury pattern and the patients\' ages, and therefore all the patients were informed before the surgery that this could occur.

In view of the low functional demands of these patients, we consider that the results were satisfactory, since what was proposed through the treatment was achieved, i.e. there were improvements in all the parameters analyzed. We agree with some authors\' affirmations that they did not know how long these good results would be maintained.

On the other hand, we could see during the follow-up that some patients were being monitored for 60 months without any deterioration in their clinical condition. Zvijac *et al*[@bib7] showed in their study that there was a worsening of the clinical condition with the passing of the years. This is a point that still deserves to be analyzed and discussed.

Twelve tenotomy procedures were performed on the long head of the biceps, following the criteria described earlier. We observed that the Popeye deformity was present in less than 50% of the cases. This confirms that even in cases of extensive lesions, auto-tenodesis of the long head of the biceps may occur in the bicipital groove, provided that the transverse humeral ligament is complete, since the groove is usually narrower than the intra-articular portion of the tendon.

We did not observe any clinical changes to the elbow supination and flexion strength of these patients who had undergone tenotomy, compared with those without tenotomy. Moreover, there were also no complaints regarding esthetics among the patients who presented the Popeye deformity, perhaps because of their age or because cosmetic appearance was unimportant for their aims in life.

We took great care in comparing MRI before and after the surgery, especially in relation to the tendons involved. We think that our sample may have presented some bias, given that all the patients only presented suprascapular or infrascapular lesions before the operation. However, comparing our sample with that of Fenlin *et al*[@bib21], we observed that their sample also only presented suprascapular and infrascapular lesions in 18 of the 19 patients evaluated using MRI.

On the other hand, this allowed us to give emphasis to evaluating the teres minor, since we agree with the hypothesis described by Burkhart[@bib26], who stated that provided that the anterior rotator cuff (subscapular) and the posterior rotator cuff (infrascapular and teres minor) were counterbalanced, it would be possible to have an "anatomically deficient yet biomechanically intact lesion".

Since there was an infrascapular lesion in all the patients evaluated, the external rotator consisted only of the teres minor. Nonetheless, the mean external rotation observed after the operation was 47°.

Thus, Burkhart\'s theory was in line with the good results, since we treated the extensive lesions and their respective causes of pain (synovitis, unstable edges of the rotator cuff, bursitis, bicipital tendinitis and free bodies) only by means of arthroscopic debridement, and we made use of the biomechanical stability of the lesion to implement good rehabilitation, through a well guided and directed program for deltoid strengthening.

We produced radiographs after the operation to evaluate whether the patients had evolved with arthropathy of the rotator cuff and subsequently with arthrosis of the glenohumeral joint, given that this was quite likely to occur because the tendons were torn and the joint was theoretically unstable.

None of the patients evolved with arthrosis or necrosis of the humeral head, which would be, respectively, Hamada grades 4 and 5. The maximum observed was Hamada grade 3.

This observation serves to confirm again that provided that the shoulders are biomechanically stable and even in situations of extensive lesions, there is no overload or harm to the joint.

Tuberoplasty as described by Fenlin was not performed on all the patients. The best indication for this procedure is among patients who present a greatly reduced subacromial space because of ascension of the humeral head, for whom it is desired to create congruence between the acromion and the greater tuberosity. Thus, we only performed tuberoplasty on two of the three patients presenting Hamada grade 3.

CONCLUSION {#cesec50}
==========

Elderly patients with low functional demands, who present a main complaint of pain and have not responded to conservative treatment for their condition of extensive irreparable rotator cuff injury, yet present a biomechanically stable shoulder, are good candidates for arthroscopic debridement. Subsequent assessment to ascertain whether the good immediate response is maintained over the long term is necessary.

Work performed at Hospital Mater Dei and IPSEMG, Belo Horizonte, MG.
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![Postoperative view of a patient\'s right shoulder.](gr1){#fig1}

![Sagittal and coronal sections from magnetic resonance imaging showing atrophy of the suprascapular tendon with fatty infiltration and complete tear, with retraction at the level of the glenoid and ascension of the humeral head.](gr2){#fig2}

###### 

Patients evaluated.

                                                                                       Range of motion        
  ---- ----- ------- ---------------- --- --------------------------------- ---------- ----------------- ---- -----
  1    Yes   R       Very satisfied   1   Normal                            Straight   180               45   T7
  2    No    R       Very satisfied   2   Normal                            Curved     160               60   T10
  3    Yes   R       Satisfied        2   Normal                            Curved     150               40   T11
  4    No    R       Very satisfied   1   Normal                            Hooked     180               30   T10
  5    Yes   R       Satisfied        3   Normal                            Curved     130               50   L1
  6    No    R       Satisfied        2   Slight degeneration and atrophy   Hooked     170               60   T10
  7    No    R       Very satisfied   2                                     Hooked     160               40   T12
  8    No    R       Very satisfied   2   Normal                            Curved     150               30   T7
  9    Yes   R       Very satisfied   2   Normal                            Hooked     170               50   T7
  10   Yes   R       Very satisfied   2   Normal                            Curved     120               40   L4
  11   Yes   R       Satisfied        2   Normal                            Curved     180               90   T7
  12   No    R       Very satisfied   2   Normal                            Curved     150               60   T10
  13   Yes   Equal   Very satisfied   1                                     Curved     180               60   T7
  14   No    R       Very satisfied   2   Normal                            Hooked     180               50   T7
  15   Yes   Equal   Very satisfied   3   Normal                            Straight   180               60   T12
  16   Yes   Equal   Very satisfied   2   Atrophy and fatty degeneration    Curved     180               50   T9
  17   No    R       Very satisfied   2   Normal                            Curved     180               30   T7
  18   Yes   R       Disappointed     2   Normal                            Curved     150               50   L2
  19   No    R       Very satisfied   1                                     Straight   180               60   T7
  20   Yes   R       Very satisfied   2                                     Curved     120               10   T7
  21   Yes   R       Very satisfied   3                                     Curved     180               45   T7
  22   Nao   D       Very satisfied   1                                     Straight   180               10   T7

###### 

Patients evaluated

  Number   Age   Sex   Occupation     Side affected/dominant side   Tendons involved   Follow-up (months)   Preoperative UCLA   Postoperative UCLA   Popeye
  -------- ----- ----- -------------- ----------------------------- ------------------ -------------------- ------------------- -------------------- --------
  1        57    M     Retired        R / R                         SE / IE            8                    9                   34                   Yes
  2        77    F     Retired        R / R                         SE / IE            44                   22                  32                   No
  3        76    F     Retired        R / R                         SE / IE            44                   5                   29                   No
  4        50    F     Housewife      R / R                         SE / IE            22                   15                  31                   No
  5        79    F     Housewife      R / R                         SE / IE            51                   12                  25                   Yes
  6        78    F     Retired        R / R                         SE / IE            58                   15                  32                   No
  7        65    F     Auxiliary      R / R                         SE / IE            24                   16                  26                   No
  8        66    F     Auxiliary      R / R                         SE / IE            27                   22                  30                   No
  9        51    M     Driver         R / R                         SE / IE            11                   16                  34                   Yes
  10       71    M     Retired        L / R                         SE / IE            8                    12                  27                   Yes
  11       63    M     Driver         L / R                         SE / IE            10                   11                  34                   Yes
  12       70    F     Retired        R / R                         SE / IE            60                   10                  25                   No
  13       78    F     Housewife      L / R                         SE / IE            29                   15                  35                   No
  14       69    F     Seamstress     L / R                         SE / IE            35                   15                  30                   No
  15       60    M     Small trader   R / R                         SE / IE            11                   27                  35                   No
  16       70    F     Housewife      R / R                         SE / IE            8                    12                  32                   No
  17       80    F     Retired        R / R                         SE / IE            45                   17                  34                   No
  18       67    M     Retired        L / R                         SE / IE            23                   16                  28                   No
  19       65    M     Retired        R / R                         SE / IE            27                   17                  29                   No
  20       80    F     Housewife      R / R                         SE / IE            12                   8                   29                   No
  21       59    F     Housewife      R / R                         SE / IE            10                   15                  34                   No
  22       80    F     Housewife      R / R                         SE / IE            18                   18                  34                   No
